PCR, candida, Asperigillus, Mycotic Mastitis 40 milk samples were collected from cattle suffering from chronic mastitis with no or poor response to therapy with common antibiotics, these samples were subjected to bacteriological and mycological culture then confirmed by traditional fungal confirmatory procedures and multiplex PCR (m-PCR). The results showed 37 positive samples for fungal culture hence Candida albicans took the lead of them by 60 %, Aspergillus fumigatus 22.5%, Aspergillus niger, 10 % while Cryptococcus neoformans not detected in any sample. Mixed bacterial and fungal infection was detected in 83.78% while fungi as a sole etiological agent were detected in 16.22% of samples. The PCR succeeded to distinguish between Aspergillus fumigatus, Aspergillus niger and Candida albicans more accurate and fast than traditional confirmatory methods. Pure mycotic mastitis cases were subjected to treatment by a new novel drug consisting of extract of medicinal plants (garlic and sesame oil). All treated cases responded well to this drug and returned to normal udder condition and to full milk production.
INTRODUCTION
Bovine mastitis is a disease caused by a wide variety of microorganisms that causes large economical loses and damages to the dairy industry by decreasing milk production and through increasing costs of antibiotic treatment and culling (Zaragoza et al., 2011) .
Bovine mycotic mastitis is usually caused by yeasts, but mastitis due to filamentous fungi mostly aspergillus fumigatous has been reported it occurs as sporadic cases affecting a small percentage of cows or as outbreaks affecting the majority of animals (Abd El Razik et. al. 2011 ).
The incidence of mycotic mastitis is on the rise and the most frequently isolated fungi from milk are cryptococcus neoformans and candida albicans due to prolonged and indiscriminate use of antibiotic and steroids in intramammary therapy for mastitis as well as prevalence of fungal organisms on dairy farms. (Rayaz Ahmed et al. 2013 ).
Candida spp. was included in mycotic cases of bovine mastitis especially candida glabrata and candida kruse. On the other hand, samples from the subclinical mastitis group showed a diversity of candida species, including C. zeylanoides, C. norvegica, C. viswanathii, C. guilliermondii and candida tropicals (Zaragoza et al. 2011 ).
The early, rapid and accurate identification of the pathogenic fungus is critical for timely, appropriate management. The conventional identification of pathogenic fungi in the clinical microbiology laboratory is based on morphological and physiological tests often require 3 or more days and may be inaccurate. In recent years a multiplex PCR method was developed to identify simultaneously multiple fungal pathogens in a single reaction (Luo and Mitchell 2002) .
Antifungal drug resistance of aspergillus might partially account for treatment failure. Resistance of Candida species to drugs has led scientists to pay more attention to traditional medicine herbs. Due to the limitations in the treatment of fungal diseases such as shortages, high prices, antifungal side effects and drug resistance or reduced susceptibility to fungal drugs we decided to study the antifungal effects of herbal extracts of Syzygiumaromaticum and Punicagranatum (Mansourian et al. 2014) .
Laboratories have demonstrated impressive in vitro MICs using allitridium, one of the garlic oil derivatives against arrange of medically important fungi. In addition it has been demonstrated that allitridium shows in vitro synergy with amphotericin B one of the main i.v. antifungal agents (Davis 2005 
MATERIAL AND METHODS

Clinical examination
Clinical examination was carried out according to (Radostatis et. al. 2007 ). abnormalities of size and consistency were assessed by palpation and inspection of the udder to detect fibrosis inflammatory swelling or atrophy of mammary tissues .The udder was viewed from behind and the two back quarters were examined for symmetry before and after milking .Whole quarters were palpated including the region of milk cistern the supramammary lymph node and the teats. The animal was examined for systemic reactions including fever, general depression and anorexia.
Sample collection
The udder ,teat orifice and hands of the milkers were perfectly cleaned with water and soap and disinfected with 70% ethyl alcohol before collection of milk samples .The first streams of milk were discarded and about 20 ml of milk were collected in clean sterile capped bottle ,each bottle was given a serial number. Samples were refrigerated 4°C during transportation to the laboratory and examined mycologically and bacteriologically as soon as possible (Radostatis et. al. 2007 ).
Mycological examination
Samples from cows with a typical symptom of clinical mastitis centrifuged at 3000 rpm for 20 minutes for mycological examination then the cream, supernatant fluid were discarded, the sediment was streaked on Sabouraud dextrose agar, Pure cultures were prepared from suspected colonies of yeast . For molecular studies a lapful of fungal colony 1 mm in diameter from Sabouraud dextrose agar plate was suspended in 500 µl of saline in epindroff tube then vortexed and centrifuged at 15000 xg/ 10 minute, the supernatant was discarded then the sediment was resuspended in 500 µl of sterile distilled water then the mixture of sediment and distilled water was vortexed and boiled for 30 minutes then centrifuged at 15000 xg for 10 minutes and finally0 µl of supernatant was used as a DNA template.
Preparation of PCR Master Mix:
Emerald Amp GT PCR master mix (Takara) code No.RR310A Contains: Emerald Amp GT PCR master mix (2x premix), PCR grade water. a 25 µl of master mix was prepared by adding 12.5 µl of Emerald Amp GT PCR master mix (2x premix), 4.5 µl PCR grade water ,1 µl forward primer(20pmol),1 µl reverse primer (20pmol) and 6 µl template DNA. 
DNA extraction:
For molecular studies a loopful of fungal colony 1 mm in diameter from Sabouraud dextrose agar plate was suspended in 500 µl of saline in epindroff tube then vortexed and centrifuged at 15000 xg/ 10 minute, the supernatant was discarded then the sediment was resuspended in 500 µl of sterile distilled water then the mixture of sediment and distilled water was vortexed and boiled for 30 minutes then centrifuged at 15000 xg for 10 minutes and finally0 µl of supernatant was used as a DNA template. (Sambrook et.al., 1989 ).
Preparation of PCR Master
Treatment trials of fungal mastitis cases.
6 cases of confirmed fungal mastitis as a sole etiological agent subjected to new drug (alternative therapy) represented as a blend of two aromatic oil(garlic oil extract and sesame oil extract (El captain pharm) by ratio 3:2 respectively for 7 days first dose given i/v then completed by i/m route. The animals were observed during treatment period and the results of treatment were recorded day after day during treatment.
RESULTS: 3.1. Clinical picture of fungal mastitis:
The examined animal showed chronic form of yeast mastitis which Characterized by hardness of udder, reduction in milk yield with watery milk and flakes were noticed. Chronic mastitis caused by mold distinct by hardness of udder and reduction in milk yield with straw color milk viscid in consistency.
Percentage of fungal mastitis among cattle by culture:
Out of 40 cases of chronic mastitis which did not respond to antibiotic therapy 37 cases were positive for mycological culture represented 92.5 %, the isolated fungi were C. albicans 60 %, Aspergillus fumigatus 22.5%, Aspergillus niger10% to shown in table (2). 
Percentage of mycotic mixed with bacterial infection.
Table (4) explained that number and percentage of fungi isolated hence C. albicans take the lead of them (74.2%) followed by A. fumigatus (16.13 %) and A. niger (9.67 %). The table showed different type of bacteria associated with previously fungi responsible for mastitis in this group. Hence A. fumigatus and Salmonella represented 9.68%,A.fumigatus andStaphylococcus spp. was (6.45%), Candida albicans and Staphylococcus spp. This group of cows precisely had no response to antibiotic therapy after long duration extended for several months or even short duration few days .Its culture revealed that fungi was the sole etiological agent . As shown on table (5) which defined that Aspergillus fumigatus responsible for the majority of mastitic cases refractory to treatment represented (66.66%) in this study, Candida albicans (16.67%) and A. niger (16.67%). These result in our study referred to the percentage of yeast and mould as a sole etiological agent causing mastitis represented 16.22% among total positive result.
Treatment trials:
All cases that not responded completely to antibiotic therapy which fungi was the sole causative agent as shown in previously table(5) subjected to new drug treatment even in cases neglected for long time lasted months, this appear after first dose hence the milk changed to its normal color and sever hardness in quarter started to decay. 
DISCUSSION:
Mastitis is a most devastating disease condition in terms of economic losses occurring throughout the world. The etiological agents may vary from place to place depending on climate, animal species and animal husbandry and include wide variety of gram positive and gram negative bacteria and fungi (Deb et. al. 2013 ). Mycotic mastitis aroused some scepticism and numerous debates because the incriminated agents are often contaminants of the outside or the common saprophytes (Akdouch et al. 2014). Mycotic mastitis had been documented to be caused by various genera of moulds and yeasts beside bacterial mastitis, the most frequently encountered fungi are Candida spp. Aspergillus spp., Trichosporonspp.,Cryptococcus spp., Saccharomyces spp., Penicillium spp. (Ghodasara et.al., 2012 ) .
The incidence of mastitis due to fungi is usually low in dairy herds but sometimes it can occur in epizootic proportion (Krukowski et.al. 2000 ). An important increase in the number of udder infections caused by Candida spp. and other yeasts was reported in various countries in recent years (Santos and Marin 2005; Krukowski et al., 2006 , Seker 2010 , Zaragoza et. al., 2011 Suhyla and Seyhan 2010) . Fungi are usually considered an environmental mastitis as they are usual agent in cow's mastitis (Suhyla and Seyhan 2010) . In Egypt most of the yeasts were isolated from normal milk with exception of C. Krusei, C. Parapsilosis, C. Stellatoidea, C. Tropicals, Torulopsisglabrata and Trichosporoncapitatum (Awad et.al.,1980) .
This study was applied on chronic cases of mastitis with no or poor response to antibiotic therapy, in our study the total percentage of mycotic mastitis was 92.5% of all examined samples, the most isolated organism was C. albicans 60%, A. fumigatus 22.5%. A. Niger 10%.
Our results are concordant with the result of (Pachauri et.al. 2013 ) who found 64 samples were positive for fungal isolation, out of 100 samples. He recorded the most common isolates were C.albicans, A.fumigatus and A.niger. Also there are similarity between our result and the result of (AL-Ameed 2013) in Iraq who registered 80 % positive fungal infection of which 78.75% were yeast and 21.25 % were moulds.
Mycotic mastitis are split into two big groups according to the moment of appearance, primary mycotic mastitis (bacterial preliminary mastitis) and secondary mycotic mastitis which appear often straightaway without antibiotic treatment (Akodouch et. al. 2014 Yeasts are single celled organisms that are ubiquitous in the environment and they are considered opportunistic pathogens of the mammary gland that produce disease when natural defense mechanism is lowered (Scaccabarozzi et al. 2011 and Pengova 2002) . Outbreaks caused by yeast have particularly been reported in intensively managed herds in which there were failures in environmental hygiene or in association with repetitive intramammary treatment (Geraldo Costa et.al. 2012) . Treatment with contaminated antibiotic solution as well as syringes, other materials brought in contact with the mammary gland may favor yeast colonization of cow's udder (Zaragoza et.al. 2011 ). Prolonged and intensive antibiotic therapy is an important predisposing factor in farm animals especially in Aspergillosis (Krukowaski et.al. 2000) . The multiplication of fungi during antibiotic therapy is stimulated by the elimination of antagonistic bacterial flora decreased amounts of vitamin A in the glandular tissue, epithelium and irritating factors of antibiotic (Wladyslaw. et.al. 2010) .
In this study, the examined animal showed chronic from of mastitis which characterized by hardness of udder, reduction in milk yield with watery milk and flakes were noticed. In case of mastitis where mold was involved produced chronic mastitis characterized by hardness of udder and reduction in milk yield with straw colored milk viscid in consistency. (Sukumar and James 2012) . Affected udders of severe acute clinical mastitis (by yeast ) were swollen, hard and painful, the majority of those animals showed clinical signs of systemic disturbances like fever (40-41 °C), increased heart rate and marked anorexia .Mammary secretion were either thick and yellowish or had many flakes and some contained blood (Gonzalez 1996; Seker 2010; Bourtzi et.al., 2003 ) .Yeast and yeast like fungi produced chronic mastitis in which hardness of udder, reduction in milk yield with watery milk and flakes were noticed (Sukumar and James 2012) .Rapid and accurate identification of mastitis pathogens is important for disease control .Bacterial culture and isolate identification is considered the gold standard in mastitis diagnosis but is time consuming and results in many culture negative samples (Keane et.al.,2013 ).
Deficiencies with current diagnostic approaches include poor specificity and poor sensitivity; further more culture based phenotypic identification techniques are slow and especially prone to misidentification of fungal pathogens. Molecular microbiological techniques have the potential to achieve rapid, sensitive, specific detection and identification of fungi from clinical specimens or cultures (Geoffrey et.al. 2006) .
In this study we used multiplex PCR as confirmatory method for diagnosis of mycotic mastitis directly from culture. From Table 2 , Figure 1 we confirmed our result ,hence the use of multiplex PCR could to discriminate between A. fumigatus , A. niger , C.albicansalbicans and Cryptococcus neoformans,as a matter of fact macroscopic and microscopic examination of them not efficient and lack of accuracy regardless of biochemical tests which is time consuming . This indicated that so far the multiplex PCR providerapid, sensitive and specific technique for identification of fungal pathogens to combat this destructive disease.
Because the toxin is excreted in cow's milk, however it is important for public health, aflatoxin is an important consideration in the etiology of human hepatocellular carcinoma (Masoud et. al. 2012) . The consumption of contaminated milk by fungi of the Candida spp. or by toxin produced by them may be harmful to human health. Risks are always present since the product didn't undergo any pasteurization and thus people especially sick ones may receive opportunistic mycosis (Ludmilla et.al, 2011) . It is noteworthy that the adverse effects among antifungals and among animal species have still been evident mostly in systemic administration ,this could a result of a general lack of applicable clinical literature for antifungal use in a given animal species which leads to an extrapolation on the interpretation and use of minimal inhibitory concentration data .In addition different pharmacokinetic properties of the antifungal drugs across animal species as well as in the pregnant and young animals may contribute to the observed side effects ,due to the fact that the majority of antifungal drugs extensively used in animal are only approved for human use (Nopamart 2011) . No drug formulations are available in the market for fungal mastitis treatment (Amsaveni 2012) . Fungal drug resistance is an acute issue due to the limited number of antifungal compounds; alternative strategies utilizing combination therapy will become more attractive (Mayr and Lass 2011) .
Drug discovery strategies based on natural product and traditional medicine are re-emerging as attractive option need not always be confined to new molecular entities .Rationally designed carefully standardized ,synergistic ,traditional , herbal formulation and botanical drug product with robust scientific evidence can also be alternative (Patwardhan and Mashekar 2009) . Records of medicinal plants and their therapeutic values appear not only in classic literature of traditional knowledge in all cultures of the east and west but also in numerous recent publications and databases developed by several institutes and organization such as the university Illiois at Chicago , Indian Institute of Ayurveda and integrative medicine and Mahidol university (Nopamart 2011). In our study we used new herbal drug (formula) as alternative medicine to avoid side effects of common antifungal. This contains garlic oil extract (GOE) Allium sativum and sesame oil. Hence ,extracts of fresh garlic ,different brands and lots of odourless garlic and representative samples of garlic oil ,freeze dried garlic and aged garlic exhibited an inhibitory effect on cytochrome p450 2c91 ,2c19 , 3A4, 3A5 and 3A7 mediated metabolism of a marker substrate (Brian et.al., 2001) . One of the most biologically active compounds of garlic is allicin (Diallylthiosulfinate or Diallyldisulfide) (Londhe et. al. 2011) , its minimal inhibitory concentration is 1.5-6.3 µg/ml (Nopamart 2011) . It has demonstrated that Allitridium shows in vitro synergy with amphotericin B. one of the main i/v antifungal agents (Davis 2005) . Its extensive repertoire of inhibitory constituents makes garlic an interesting potential alternative to single-site-specific antibiotics or synthetic organic compounds for combating C. albicans. Anticandidal effects of garlic similarly include a wide range of ultra-structural lesions affecting cytoplasmic membranes, organelles and cytoskeletal organization (Katey et.al. 2009 ). Garlic oil and 2 of its major organo sulfer components, diallyl disulfide and diallyltrisulfide (DATs) can effectively upregulate (GSTP) mRNA and protein expression. Glutathione Stransferase (GST) is a phase II enzyme that catalyzes the conjugation of glutathione with a variety of electrophilic xenobiotics and facilitates their excretion (Chong et.al. 2010) . In this regard we use it for treatment of mycotic mastitis in several cases among them pregnant animals. These mastitic females subjected to treatment by injection intravenous or intramuscular or subcutaneous for 5 to 7 days consecutively once daily. We recorded complete recovery for these cases. We confirmed that it is safe, cheap,broad spectrum and immunostimulatory, this clarified that highlight in herbal medicine is renaissance nowdays . Fungi and yeasts are common environmental microorganism (Santos and Marin 2005, Masoud 2012) , there is a need for management measures to prevent environmental mastitis problems ,maintenance of a clean, dry, comfortable environment ,proper milking procedures proper maintenance and use of milking equipment, good record keeping , appropriate management of clinical mastitis during lactation , effective dry cow management ,maintenance of biosecurity for contagious pathogen and culling of chronically infected cows (Henk et. al., 2011) .
Conclusion:
C.albicans and Aspergillus spp. are the main etiological agents of mycotic mastitis in Egypt. The use of antibiotics as the standard treatment for bovine mastitis makes the evaluation of fungi as a primary cause of this disease in addition to contaminated syringes, cannulas, contaminated antibiotic preparation by yeasts and fungi extremely difficult. PCR is easy and accurate, sensitive and specific technique for confirming of etiological agents of mycotic mastitis. Vigorous need for alternative herbal remedy for mycotic mastitis forced us to apply it in the field not only to avoid shortage, side effects and high cost of human antifungal but also to replace it by safe, potent and specific one which is cheap, broads pectrum, immune stimulant and anti-carcinogenic effect. We applied new remedy from garlic oil extract and sesame oil has good effect in treatment of mycotic mastitis.
